[Abstract] CytoTrap two-hybrid system provides an alternate strategy to detect protein-protein interactions in yeast. In this system, bait protein is fused with human son of sevenless (hSos) protein (Li et al., 1993) , and a cDNA library or prey protein is expressed by fusion with myristoylation signal which anchors the prey fusion protein to yeast cell membrane. Protein interaction between bait and prey proteins recruits the hSos protein to the cell membrane, where hSos activates the Ras signaling pathway, leading to the survival of temperature-sensitive Saccharomyces cerevisiae (S. cerevisiae) strain cdc25H at 36 °C. In the CytoTrap two-hybrid system, detection of protein interaction occurs in the cytoplasm near cell membrane and is not dependent on transcription activation of reporter genes. Hence, the system is particularly useful for identifying interaction partners of transcription factors and proteins that need post-translational modification in the cytoplasm, which could not be used as bait proteins in conventional transactivation-based yeast two-hybrid systems. Here we describe the construction of a cDNA library from the model plant Arabidopsis and a procedure for screening interaction proteins of AtSR1/CAMTA3, a Ca 2+/ CaM-regulated transcription factor from this library. This procedure could be adapted to identify interacting partners of interested proteins from other organisms.
2. hSos-bait should be tested for auto-activation or interact with the myristylation signal prior to the CytoTrap two-hybrid screen (Aronheim et al., 1997 CytoTrap two-hybrid cDNA libraries can be constructed using mRNA from various organisms.
Here we use the mRNA from the model plant Arabidopsis as an example. Briefly, mRNA is extracted and purified from leaf tissue of wild-type Arabidopsis plant (Col-0), then first-strand cDNA is synthesized using a hybrid oligo (dT) linker-primer that contains an XhoI restriction site and a high fidelity reverse transcriptase. 5-methyl dCTP is used in place of regular dCTP during the synthesis of first strand cDNA, and the methylated XhoI sites in the resulting cDNA will be resilient to XhoI digestion. The second-strand cDNA is synthesized using DNA polymerase I. An adapter containing a cohesive EcoRI end and a blunt end (see sequence in pMyr vector pre-cut by EcoRI and XhoI, so the cDNA is inserted in a sense expressional orientation driven by the Gal1 promoter (PGAL1). The cDNA library carried in pMyr plasmid (plasmid map: http://www.chem-agilent.com/pdf/strata/217438.pdf) is then transformed into high efficiency E. coli XL10-Gold Kan cells for propagation and storage. The detailed procedure is described below.
cDNA synthesis:
1. mRNA purification. Leaf samples (~2 g) from 4-week-old Arabidopsis Col-0 plants are harvested, and total RNA is extracted from the leaf tissues using RNeasy Plant Mini Kit.
Poly (A) mRNA is then purified from 1 mg of total RNA using Oligotex mRNA Mini Kit for cDNA synthesis (Zhang et al., 2014 ).
2. First-strand cDNA synthesis is carried out using high fidelity reverse transcriptase AccuScript.
a. Add the following reagents to an RNase-free microcentrifuge tube:
10x first-strand buffer: 5 μl 1. Co-transformation of bait and cDNA library plasmids into host strain cdc25H.
This step is conducted as suggested by Yeastmaker™ Yeast Transformation System 2 manual except that all the yeast culture steps must be conducted at room temperature unless otherwise specified to reduce rate of revert mutation of cdc25H. The transformation reactions are spread on SC/-LU plates (150-mm) containing glucose and kept at room temperature for 3 to 4 days until colonies grow to 2-3 mm in diameter. It is ideal to have ~3,000 colonies on each plate, and it is necessary to screen at least 1 million colonies.
2. Replica plate the colonies grown up to SC/-LU plates (150-mm) containing galactose, and leave the plates at room temperature for one hour before moving to the selective temperature of 36 °C for incubation of 3 to 6 days. Colonies containing putative interacting partners and reverting mutants will grow up and it is necessary to pick up the colonies when they are 2-3 mm in diameter during selection, and not wait to pick up at the end of selection. 
